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AB- PROBLEM TO BE SOLVED: To improve hole implantation efficiency and 
evenness in hole distribution by allowing a p-type impurity 
concentration of a barrier layer constituting a multiplex quantum 
well active layer to be a specific value or above. SOLUTION: The 
impurity concentration of a barrier layer 3 constituting a multiplex 
quantum well(MQW) active layer 1 is doped with such a high 
concentration as 5×1019 cm-3-7×1019 cm-3 or above that a 
carrier concentration saturates. Thus, carrier* implantation 
efficiency is improved with a transmission mechanism which is 
different from a conventional one, eliminating uneven implantation of 
carrier. A p-type optical guide layer 4 is allowed to be such a 
heavily doped layer as 7×1019 cm-3 or above so that hopping 
transmission or tunneling transmission takes place even at the p-type 
optical guide layer 4, and a notch which is an electric-potential 
barrier to a hole is hopping- transmitted or tunnel-transmitlcd 
through an impurity level so that a hole is efficiently 
implanted. COPYRIGHT: (C)2000,JPO 
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TfttM 16tp' WG aNJUMK KB 1 9 LMBl\Z*K 
®Wk3ltf7 X 1 0 "cn-'HlOp 1 1 o. »G8 

blc 3 *ifc*tt**Mfe t ft U fc * >y H > ^ «JS s£ U tt h > 

#£&S£"f idt^Tt. MQW?Sr4;«l 6©/XiJ7Jff 
fc*»*F-K>*Lfctt*£*l*oTJt«-MMj©JSJ 

-ft * awr * c t * r * 6 . 

[0 0 6 3] BU:. *«W©&*«©»tt*««L-C* 

*»nuJ:K©&£ito/*fi©ttjiEicig^n&<b 

©JKttCiiHTte. MQWftttJHl 6©/OJ7M&tfp 
X l 0 , »cixi- 8 £Jl±fcK-yLT^*A». t*fe6*»-* 
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©*£E5i8£ F-7^-ft£ttT?feJ!l (->*»©-?**. 
[0 0 6 4] *fc. Ltt©ft*teO*!8iilit»Ttt. P 
<mtft-i Ffl©£ft&7 x l 0 ,D cm- :, ^±l:^-iiH 
«ri/t>pfl83e*-f HJB<0±ff*J*» • 

»hEa*l4MQWffifl:.IH 1 6lCttT««©2~5 0 nm 
*fctt p*HA 1 o. t-..G a n »r,A s 9 y -y FIB 2 0 KJfrT 
5W2-S0nm. PIAlf, 20nm57X10 ia c 
m- 3 EU:. «Atf. 1 x l 0 ,D cm- 1 tl ! -t:>m 

[oo6f>] *fc. £0*ft«#wfcF-fc:>*ii7i' 

*«. MQWfttfclSl 8fc«-r*aH*7xi0 , »cin :1 
fiU. ttfctf. IX 1 o^cm-'tL. ffB9A^Nin« 
fcLfcj&*-jT*i*L. p«!A U ,,Ga, B; ,Nf7«; F 
H2 0tOjWBT. I. OXlO'-'-l. 0Xi0"e 
m : \ #J;Uf. 2. OX l 0 n cra :, £fc*<k5£UT 

[0 0 6 6] *fc. ±Sa©»'Jftta>JBlS<Oi«qi]K:*s^T 
B. MQWSftlHl 6«nH©JtU7Jrt£ (n+1) A 

IS©/<y7HfcnlH©*xjwm;*oT«AJlLTt>ftt> 

[0 0 6 7] *fc. ±«i©Maii©JB»K:*»^Ttt. # 
ffiS s F#7 7 S*feMtUT I no. .r.G a 0 . HB N/ I n 0 . o: , 
Gag. i.rNA'b/iSMQWiifi^SfflbTl/^AS, <SK 
t*-«»J4»:*i:TjEftJ.tftA l * G a y In ,_ x _ v N 

(o^x<i, o<yii) ©aowrttr«*-c*iA^t> 

KlHWJBAlttA 1 .. Ga t In,. a . t N (OSai 
[0 0 6 B] St. ±K©#*JS©JB»C*V»Ttt. M 

[0 0 6 9] 

a^r«ftjHt«rirr*/ , cij 7Hjti»ttp«>t#-f k 

H©'>tt<t'b-*©p'P!'M(*««*. «fiik#tt(CJK. 
LT7X10" J cm "ClitU-C^SO-P. 

•3fc«W»ttKJ;-3-c*-n'©*jg -itA.ftek#u, 

tJHB*!ik»a9©3e»tLT*©!a«aEflSKmF*H-*i 
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eh 3] *»in«)»2©*ieo»p»tf)MQwr'»#v- 
2 

a Kt&M 

4 DWKHf f*H 

1 1 n$JS i Ci£& 

12 nHAlCaNA';77H 

14 n*|A 1„ , fc Ga„ ...N*?* 
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15 7>H-^GaNW HP 

1 6 MQWf£tt« 

17 7>H-7T ii 0 , r .Ga 0 KS N<>XJUB 

18 p' «I n 0 .o:iOao otN/^JTH 

19 p 1 flGaN^flT-fHH 

2 0 pSAU. 13 Ga„.H 3 Nf7'y^ 
2 1 pWGaN3>^^KJH 

2 2 N i '3l4a 

2 3 NiSfe 

10 2 4 p 1 15! A 1 o. ixGau »jKlbJ hP>^o<y 
W 

3 1 nflS 1 CSV 

3 2 nflAir,aK/t777« 

3 3 nMGaNipnflJH 

3 4 n5fA 1 o ir,G a 0 HnNi7v-y h'JB 

3 5 7>H-"/GaNW FJS 

3 6 MQWiSftH 

3 7 7>H-^I n.. ,«Gao „ B NOx^P 
3R 7>h'-yi n„. u; .Ca 0 . u ,NA'>J7)Pf 

20 3 9 7>l«--7GaN>fc;tf-f FJB 

4 0 p$!A 1 n . inG a 0 . ksN*^ 7^ Klrt 
4 1 pWaN3>5";t-H 

4 2 N i «tf 

4 3 N 1 



an 
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1 1 : o3iSfCX& i« : p*gina<D<3*wiN*' 'J7» 

12 : !)SAja»N/>-77TS \9 : pfioiwtt-n*8 

13 : oSGaNfWfl 20 : pSlAJwrfsftwNfM-* 

14 : eSU^dOttmHfiiy 9 21 : p&Gtimmv 
17 : r/r-r iau3G»«Nw* 



• [0 3] 




lKnSSiC** 

14 : nfflAlewGiMjN* 9 y K* 

19 : p-ac«N*#-f k« 

21 :pSOaN=>*^ )-0 
23 : NiVM 
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